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Carbon nanotube applications 
IBM has created the world’s 
smallest electrically controlled, 
single molecule solid-state light 
emitter. This suggests that the 
unique attributes of carbon nan- 
otubes may be applicable to 
optoelectronics, which is the 
basis of the high-speed commu- 
nications industry. 
In previous work on the electri- 
cal properties of carbon nan- 
otubes IBM helped establish car- 
bon nanotubes as a top candi- 
date to replace silicon when cur- 
rent chip features can’t be made 
any smaller. Its latest achieve- 
ment is expected to spark addi- 
tional research and interest in 
the use of carbon nanotubes in 
nanoscale electronic and pho- 
tonic devices. 
Dr Phaedon Avouris, manager of 
nanoscale science at IBM 
Research said “Nanotube light 
emitters have the potential to be 
built in arrays or integrated with 
IBM scientists simultaneously inject 
positive and negative charges into a 
carbon nanotube through the 
source and drain electrodes at its 
two ends. When the electrons and 
ho/es meet in the nanotube, they 
neutral/se each other and generate 
light. 
carbon nanotube or silicon elec- 
tronic components, opening 
new possibilities in electronics 
and optoelectronics:’ 
IBM’s research team detected 
light with a wavelength of 
1,5micrometers, which is partic- 
ularly valuable because it is the 
wavelength widely used in opti- 
cal communications. Nanotubes 
with different diameters could 
generate light with different 
wavelengths used in other 
applications. 
IBM’s light emitter is a single 
nanotube, 1.4 nanometers diam- 
eter, configured into a three-ter- 
minal transistor. 
Building on previous research, 
the device was engineered to be 
“ambipolar”, so it could simulta- 
neously be injected with nega- 
tive charges (electrons) from a 
source electrode and positive 
charges (holes) from a drain 
electrode into a single carbon 
nanotube.When the electrons 
and holes meet in the nanotube, 
they neutralise each other and 
generate light. 
The light emitter can be 
switched on and off depending 
on the voltage applied to the 
gate of the device, allowing 
detailed investigations of the 
optical physics of these unique 
one-dimensional materials. 
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Cheaper 
polymer-based 
screens 
Researchers at Munich 
University have developed a 
new kind of flat screen. Light- 
emitting polymers are organised 
into an array of pixels for flat 
screen computer colour dis- 
plays. 
This technology uses polymer 
deposition, which was devel- 
oped for producing computer 
chips. It is based on electro- 
luminescent polymers that 
become soluble under ultravio- 
let light.This makes it possible 
to wash away all areas exposed 
to the ultraviolet light.The new 
method is said to be cheaper as 
well as simpler for producing 
flat screen colour displays. 
Further research is aiming at 
establishing the life expectancy 
of these displays. Conventional 
displays have a life expectancy 
of more than 10,000 hours. 
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